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IHHOACHUTEJIBHASA 3AIINCKA

CopneprxaHue mporpaMMBbl HaIIPaBIeHO Ha (JOPMUPOBAHKUE €CTECTBEHHOHAYYHON I'PaMOTHOCTH yJaIUXCs U
OpraHu3aIUIo U3y4eHUs] (PU3UKH Ha JIESTEILHOCTHON OCHOBE. B HEll ydMTHIBAIOTCS BO3MOXKHOCTH IMpEaMeETa
B peaym3zauuu TpedoBannii ®I'OC OOO K muaHupyeMbIM JIMYHOCTHBIM U METANpPEIMETHBIM pPEe3yJbTaTaM
oOy4yeHHs, a TaKKe MEXKIPEJAMETHbIE CBS3M ECTECTBEHHOHAYYHBIX Y4YEOHBIX NpPEIMETOB Ha YpPOBHE
OCHOBHOTO 00I11eT0 00pa3oBaHUsl.

OBLIAA XAPAKTEPUCTUKA YYEBHOI'O IPEAMETA «®U3UKA»

Kypc ¢usukm — cuUCTEMOOOpa3yIOMMi Ui €CTECTBEHHOHAYYHBIX YYCOHBIX IPEAMETOB, ITOCKOJBKY
(du3HUecKre 3aKOHBI JISKAT B OCHOBE MIPOIIECCOB U SIBJICHUN, U3Yy9aeMbIX XUMHEH, OUOJIOTHEH, aCTPOHOMHUEH
n ¢usnueckoil reorpadpueii. dusznka — 3TO NpPEAMET, KOTOPbIM HE TOJBKO BHOCHUT OCHOBHOM BKJaJa B
€CTECTBEHHOHAYUHYIO KapTHHY MHUPA, HO U TIPEJIOCTaBIIsAeT Hanboiee sicHbIe 00pa3iibl MPUMEHEHHUST HAyYHOTO
MEeTOJla TIO3HaHHUA, T.. CIOco0a TOJydeHUsI JOCTOBEPHBIX 3HaHui o mupe. Hakonen, ¢uzmka — 3710
MpEeIMET, KOTOPBIM Hapsay C APYTMMH €CTECTBEHHOHAYYHBIMU NpPEAMETaMHM AOJKEH IaTh IIKOJIbHHUKAM
MPEACTABICHUE 00 YBJIEKATEIIBHOCTH HAYYHOTO KCCIICIOBAHUS M PATOCTH CAMOCTOSATEIHHOTO OTKPBITHS

HOBOT'O 3HAHUS.

Onna w3 riaBHBIX 3a7ad (pu3myeckoro oOpa3oBaHUS B CTPYKType oOmmero oOpa3oBaHUS COCTOUT B
(hOpMHUPOBAaHUN €CTECTBEHHOHAYYHOW TPAMOTHOCTH M MHTEpeca K HayKe Y OCHOBHOW MacChl 00yJaromuxcs,
KOTOpble B JajipHEiIIeM OyIyT 3aHsAThl B caMblX pa3HoOOpasHbIX chepax aesrenbHocTH. Ho He MeHee
BaXHON 3a/aueil sSBNSICTCS BBISBICHHE M TIOJATOTOBKA TAJTAHTIMBBIX MOJIOJBIX JIFOJIEH IS MPOJIOIDKEHUS
oOpazoBaHusi W JalbHEWNIed MNPOoPECCHOHATBHOW JEATEIHPHOCTH B OOJACTH E€CTECTBEHHOHAYYHBIX
UCCIIEIOBAaHUI M CO3JaHMM HOBBIX TexHOJOruil. CorjiacHO MPHUHIATOMY B MEXAYHapOIHOM COOOIIECTBE
onpezeneHuto, EcTecTBeHHOHayyHass IpaMOTHOCTh — 3TO CIOCOOHOCTH YeJOBEKa 3aHUMAaTh AKTUBHYIO
IPaXXIAHCKYIO MO3UIIMIO MO0 OOIIECTBEHHO 3HAYMMbBIM BOIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMU HayKaMU, U
€ro TOTOBHOCTh HMHTEPECOBAThCS €CTECTBEHHOHAYYHBIMHU HIEsIMH. HaydHOTpaMOTHBIN 4eOBEK CTPEMUTCS
y4acTBOBAaTh B apryMEHTHUPOBAHHOM OOCYKJIEHUU NpoOJeM, OTHOCALIMXCS K E€CTECTBEHHBIM HayKaM U
TEXHOJIOTHUSIM, UTO TPEOYeT OT HEero CIAEAYIOIINX KOMIETEHTHOCTEH:

— HaAyY4HO O0OBACHATH SIBJICHUS,
— OILICHHMBATH U IIOHUMATb 0COOEHHOCTH HAaY4YHOI'0 UCCIICAOBaHUA,
— HMHTCPIPETUPOBATH JAHHBIC U MCII0JIb30BAaTh HAYYHBIC 10Ka3aTCIbCTBA AJIA IIOJIYYCHHA BBIBOJOB.

N3ydyenne ¢u3nKu CcnocoOHO BHECTH peUIAIONIMI BKiIaad B (OPMUPOBAHHE ECTECTBEHHOHAYYHOU
rPaMOTHOCTHU O0YyYarOIINXCS.

HEJIX U3YYEHUSA YYEBHOI'O IIPEJIMETA «®U3UKA»

Henn wm3yueHuss (GU3MKM Ha YpPOBHE OCHOBHOrO oOmiero oOpasoBaHusi ompeneneHsl B KoHuenuuu
npernoaBaHus yueoHoro npeamera «dusnka» B o0pazoBaTenbHbIX opraHu3anusax Poccuiickoit @eneparum,
peanu3yolMX OCHOBHbIE 00Ieo0pa3oBaTeNbHbIE IMPOrpaMMBbl, YTBEpXKACHHOW pemenuem Koueruu
MunucrepcTBa npocserienus Poccuiickoit denepannu, nporokoin ot 3 nexadps 2019 r. Ne [TK4BH.

Lenu u3ydyenus Gpu3uKu:

— TNpUOOpeTeHNe HHTEepECa U CTPEMIICHHUS O0yJaloIUXCsl K HAYYHOMY U3YYEHHIO TIPUPOJIbI,
pa3BUTHE MX MHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEHH;

— Ppa3BUTHUC Hpe,[[CTaBJ'IeHI/Iﬁ 0 HAYYHOM MCTOJC MO3HAHUS U (I)OpMI/IpOBaHI/Ie HCCICA0BATCIILCKOTO
OTHOIICHUS K OKPYKAIOIIIUM SIBJICHUSIM,



— (QopmupoBaHNE HAYYHOTO MHPOBO33PEHHSI KaK pe3ysibTaTa M3y4eHHUS OCHOB CTPOCHHUS MAaTepPHH U
(byHIaMEHTAIBHBIX 3aKOHOB (PH3UKH;

— (dopMupoBaHKE MPEACTABICHUNA O pOJIA (DU3MKU JUTsl Pa3BUTHS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKU
U TEXHOJIOTHH;

— pa3BUTHE MPEACTaBIECHUI O BO3MOXKHBIX cepax Oynyiiell mpodeccrnoHalbHON AeATEIbHOCTH,
CBSI3aHHOU C (PM3HMKOH, MOATOTOBKA K JalIbHEHIIIEMY OOYYEHHUIO B TOM HAIIPABJICHUH.

JlocTrkeHne 3TUX 1ieJied Ha ypOBHE OCHOBHOIO oOuIero oOpa3oBaHMsl 0OECIIEUMBAETCS PEIICHUEM
CIIETYIOLINX 3a/1a4:

—  TpuOoOpeTeHHe 3HAHWK O JUCKPETHOM CTPOCHUU BEIISCTBA, O MEXAHUYECKHX, TEIUIOBBIX,
AIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

—  TpuoOpeTeHne YMEHMM OMNHUCHIBATH U OOBSCHATH (PU3WUYECKUE SBIICHUS C MCIOJb30BaHUEM
MOJIyYECHHBIX 3HAHUI;

— OCBOEHHE METOJIOB PEIICHUS MPOCTEHIINX PACUCTHBIX 3a/1a4 C UCIOJIb30BAaHUEM (PU3MUECKHUX
MO/IeNIel, TBOPUYECKUX U MTPAKTUKO-OPHUEHTUPOBAHHBIX 33]1a4;

— pa3BUTHE YMEHMI HaOII0AAaTh MPUPOIHBIE SIBICHUS U BBIMIOJIHATH OMBITHI, JJAOOpaTOpHbIE paboTHl U
AKCIIEPUMEHTAJIbHbIE UCCIIEOBAHMS C UCIIOJIb30BAHUEM U3MEPUTEIbHBIX IPUOOPOB;

— OCBOEHHE MPUEMOB paboTHl C HHPOpMaNUe (PU3NIECKOTO conepkaHus, BKItoUas WH(OpMAIUIO O
COBPEMEHHBIX JOCTIKCHUSIX (PU3UKH; aHAITH3 U KPUTHIECKOE OlICHUBaHUE NH(OPMAITUH;

—  3HaKOMCTBO co cepamu nmpodhecCHoHATBHOM IEATEILHOCTH, CBI3aHHBIMH C (PU3UKOH, U
COBPEMEHHBIMU TEXHOJIOTHSIMHA, OCHOBAHHBIMHU Ha JIOCTIKEHHUSX (PH3HMUECKON HAYKH.

MECTO YYEBHOI'O IIPE/IMETA «®PU3UKA» B YYHEGHOM IIJIAHE

B cootBerctBrmM ¢ PI'OC OOO dusuka sBiusercs 00s3aTeIbHBIM TPEIMETOM Ha YPOBHE OCHOBHOTO
oburero o6pazoBanus. JlaHHas mporpaMma mpegycMaTpuBaeT u3ydeHue Gu3nku Ha 6a30BOM ypoBHE B 8
KJ1acce B 00beMe 68 yacoB 1o 2 yaca B HEIEIIO.



COJEPKAHME YYEBHOI'O INTPEIMETA

Paznen 1. TenyioBbIE ABJIEHUS

OCHOBHBIE NOJIOKEHUS MOJIEKYIISIPHO-KUHETUUYECKON TEOPUM CTPOEHUS BellecTBa. Macca U pa3mepsl
aTOMOB U MOJIeKY. ONbITHL, TOATBEPIKAAIOLINE OCHOBHBIE MOJI0KEHHUS MOJIEKYIIPHO-KUHETUYECKON TEOPHH.
Mojenu TBEpIOro, XKHUJIKOr0 M ra3000pa3HOro cocrosiHui Bemecrsa. Kpucramindeckue u aMopQHbIe Tema.
OObsicHEeHnE CBOMCTB ra3oB, )KMJIKOCTEH U TBEPABIX TEJl HA OCHOBE MOJIOKEHUI MOJIEKYJIIPHO-KUHETUUECKON
teopun. CMaurBaHUE U KaIIWJUISIPHBIE sIBJIEHUS. TEIIOBOE paclIMPEHUE U CKATHE.

Temmnepatypa. CBsi3b TeMIIepaTypbl CO CKOPOCTHIO TETUIOBOTO JIBHXKEHUSI YACTHII.

Buytpennsis sneprust CnocoObl M3MEHEHMsI BHYTPEHHEH 3HEpPruM: TeIUIoliepesrada M COBEpIICHUE
paboTel. Busiel Temonepeaun: TEMJIONPOBOJHOCTh, KOHBEKIUS, U3TyYEHUE.

KonunuecTBo TemnoTel. Y aenbHas TEMIOEMKOCTh BellecTBa. TermiooOMeH U TEII0BOE paBHOBECHE.

VYpaBHenue TeruoBoro Oamanca. [InaBieHne W OTBepIeBaHHE KPUCTAJUIMYECKUX BEIIECTB. Y IeibHAs
terota maBieHus. [lapooOpazoBanne u konneHcanus. Mcnmapenue (MC). Kunenue. YnenpHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATyphl KUIEHUSI OT aTMOC(epHOro naBiieHus. BiakHOCTh BO3ayXxa.

DHeprus TOIUIMBA. Y ICNIbHAS TEIUIOTa CTOPAHUSL.

[Ipunnumer padotel TeruoBbix nsurareneii. KIIJ[ TemmoBoro mpurarens. TemsoBwie ABUTATETH U
3ammuTa okpyxkarmei cpeasl (MC). 3akoH COXpaHEHUsI W MPEBPAIEHUs SHEPTUM B TEIUIOBBIX IpoIleccax
(MCO).

Hemoncmpayuu

. HaGnrogenne OpoyHOBCKOTO JBYIKECHHS

. Habmronenue nuddysun

. HaGnrogenue siBneHnii CMauyMBaHUsI U KaMMJUISIPHBIX SIBIICHUMA

. HaGnrogenue TemioBoro pacuimpeHust Tei

. I3menenue naBieHus ra3a npu M3MEHEHUH 00bEMa M HArPEBaHUU WJTH OXJIAKICHUN
. [IpaBunia usMepeHus TeMIepaTypbl

. Buzpl Terionepenaun

. OxnakieHue npu coBepuIeHNH paboThI
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. HarpeBanue nipu coBepitieHrn pabOThl BHEIITHUMHU CHIIAMHU
10. CpaBHEHHE TCIUIOEMKOCTEH Pa3IMYHBIX BEIIECTB

11. HaOnronenue KUeHus

12 .HaOxnroeHue MOCTOSTHCTBA TEMIIEPATYPhI TPH IUIABICHUN
13. Mojenu TEIIOBLIX ABUTATENEN

Jlabopamopusie padomovt u onvimul

1. OnbITHI 11O O6H21py>KeHI/IIO JIENCTBUS CUII MOJICKYJISIPDHOT'O MIPUTAKCHUA
2. OnBITHI 11O BbIpAlllUBAHHUIO KPHUCTAJIJIOB HOBapeHHOﬁ COJIM UJIKN Caxapa
3. OnbITEI IO Ha6J'IIO,I[CHI/IIO TCIJIOBOI'O paClIMPCHUA I'a30B, JKUJKOCTEN U TBépIIBIX TCI

4, Onpe;[eﬂeHHe JAaBJICHUSA BO3AYyXa B OatoHe mmmpuna



5. ONBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh JIABJICHHUST BO3yXa OT €ro 00bEMa M HarpEeBaHUSI WITH
OXJIAXKICHUS

6. [IpoBepka rUIOTE3bI TMHEHHOHN 3aBUCUMOCTH JJTMHBI CTOJIOMKA KUJKOCTH B TEPMOMETPUIECCKOM TPYOKe
OT TEMIIEPATYPbI

7. HaGmroieHre n3MeHeHusI BHyTPEHHEH SHEpTHH Tela B pe3ysbTaTe TEIUIonepeiau U paboThl BHEITHUX
cuII

8. HccnenoBanue sSBICHUS TEIUIOOOMEHA TPU CMEUTMBAHUN XOJIOTHOW M TOPSTYEH BOIBI

9. Ompenenenne KOJMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW TPH TEIUIOOOMEHE C HarperbiM
MCTAJUIMYCCKUM TUIIUHAPOM

10. Onpenenenne yaenbHON TEMIIOEMKOCTH BEIIECTBA

11. ViccnenoBanue npoiiecca UCrapeHus

12. OnpeneneHre OTHOCUTELHOM BIIQAYKHOCTH BO3/TyXa

13. Onpenenenne yaenbHON TETIIOTHI TUIABICHUS JIb/Ia

Paznen 2. 3J1eKTpuqec1me U MAarHuTHbIC ABJICHUSA

Dnektpuzarus Ten. [[Ba pona anekTpuueckux 3apsanoB. BzanMoeiicTBue 3apsokeHHBIX Tell. 3akoH Kynona
(SaBI/ICI/IMOCTI) CHIJIBI BSaHMOHeﬁCTBHﬂ 3apsOKEHHBIX TEJI OT BEJIMUMWHBI 3apAJ0B U PACCTOAHUA MCKOY TeJ'IaMI/I).

DnexTpudeckoe mose. Hanmpsmk€HHOCTD 2JIEKTPUIecKOTOo oI, [TpHHINIT CYyNepITO3HIIHA ITSKTPUICCKIX
moJjiei (Ha Ka4YeCTBEHHOM YPOBHE).

Hocwnrenn snexrpuyecknx 3apsa0B. DlIeMEHTapHbIN dJIeKTpuyeckuit 3apsia. Ctpoenue aroma. [IpoBoaankn
Y TUDJICKTPUKHU. 3aKOH COXPAHEHHMS JICKTPUUECKOTO 3apsia.

DNEeKTPpUYECKUN TOK. Y CIOBUS CYIIECTBOBAHUS IEKTPUUECKOTO TOKA. ICTOYHMKH TOCTOSIHHOTO TOKA.
JIeficTBUSI SJIEKTPUIECKOTO TOKa (TEIJIOBOE, XHUMHYECKOE, MAarHUTHOE). DJIEKTPUUYCCKUN TOK B JKHIKOCTSIX
U rasax.

DnekTpuyeckas 1emnb. Cuma Toka. DJeKTprudeckoe HanpsbkeHue. ConpoTUBICHUE MTPOBOJIHUKA. Y IETBHOE
COIPOTHUBIICHKE BenlecTBa. 3akoH OMa miia yuactka enu. [locnenoBarenbHoe U mapauiesbHOE
COEIMHEHHE MPOBOHUKOB.

PaGota 1 MOLTHOCTD ANIeKTpUUEeCcKOro Toka. 3akoH Jxoyns— JleHna. DiaexkTpuueckue Henu U NoTpeOuTenn
ANIEKTpUYECKOii sHepruu B ObITy. KopoTkoe 3amMmbIKaHUE.

ITocTrossHHble MarHuThl. B3amMmoeiicTBHE IIOCTOSHHBIX MarHuToB. MarsurtHoe 1osie. MarHuTHOE I10JIe
3eMJId 1 ero 3HauYeHME )1 KU3HU Ha 3emuie. OnbIT IpcTena. MarHuTHOE MoJie AIEKTPUYECKOTO TOKA.
[IpuMeHeHHe PIIEKTPOMArHUTOB B TeXHUKE. JISHCTBHE MarHUTHOTO ITOJIS Ha MPOBOJHHUK C TOKOM.

DNEeKTpOABUTATENb MOCTOSIHHOTO TOKa. Vcronp30BaHue AIeKTpoABUraTeNiel B TEXHUUECKUX YCTPOUCTBAX U
Ha TPaHCIIOpTe.

Omnsitel Gapanes. SBinenue snekTpoMarHuTHON HHAYKIUH. [IpaBuino Jlenna. Dnekrporeneparop. CriocoOb
MOJIyYEHUS AIIEKTPUUECKON SHEPTUH. DIEKTPOCTAHIIUU Ha BO30OOHOBIISIEMBIX UCTOYHUKAX YHEPTHH.
Jemoncmpayuu

1. Dnexrpusanus Ten
2. JIBa poa 3NEKTPUYECKUX 3apsAA0B U B3aUMOAECHCTBHE 3apsKEHHBIX TEJl

3. YcTpoHCTBO U JIefiCTBHE 3IIEKTPOCKOIIA

4. DneKkTpocTaTUUecKask MHIYKIUS

5. 3aKOH COXpaHEHUs ANEKTPHUUECKUX 3apsiI0B
6. IIpOBOJTHUKY U AUAIIEKTPUKH



7. MozienupoBaHU€E CUIIOBBIX JTUHUM IEKTPUYECKOTO MOJIS

8. ICTOYHMKHM MTOCTOSTHHOTO TOKa

9. JleficTBHSI SIEKTPHUECKOTO TOKA

10. DreKTpUveCcKHii TOK B )KHIKOCTH

11. T'a30BBHIii pa3psin

12. V3mepenue cuibl TOKa aMIIepMeTpoM

13. M3Mepenune 31eKTPUIECKOTO HANpsHKEHUS! BOJBTMETPOM
14. PeocraT 1 MarasuH cOpoOTUBICHUN

15. BzaumoelicTBrE IOCTOSIHHBIX MarHUTOB

16. MonenupoBaHne HEBO3MOKHOCTH Pa3eIeHNUS MIOJIOCOB MarHUTa

17. MoaenupoBaHie MarHUTHBIX TIOJIEH TTOCTOSIHHBIX MAarHUTOB

18. OmbIT Dpcrena

19. MarsnuTHO€ 10JIe TOKa. DJIEKTPOMArHuT

20. JleiicTBME MarHUTHOTO TOJISI HA TIPOBOJHUK C TOKOM

21 DnekTpoABUraTeNh MOCTOSHHOTO TOKa

22. UccrnenoBanue SBICHHS dIIEKTPOMArHUTHON WHIYKITHH

23. OnbiTer Dapajes

24. 3aBUCHMOCTD HAINpaBJICHUS] HHAYKITMOHHOTO TOKa OT YCIOBH €r0 BOSHUKHOBEHUS

25. DIEKTPOTEeHEPATOP MMOCTOSTHHOTO TOKA

Jlabopamopnwie padbomot u onvimaul

OIEBITEI IO Ha6J'IIO)IeHI/IIO OJICKTPU3alluH TCJI HH)IYKHPIeﬁ " IIpU COITPUKOCHOBCHUHA
HccnenoBanue NeiiCTBUS SJCKTPUIECKOTO TTOJISl HA TIPOBOJHUKH U TUDJICKTPUKA
CoOopka u mpoBepKa pabOTHI IEKTPUUECKOM MK TOCTOSTHHOTO TOKa

W3MepeHune u peryimupoBaHue CHITBI TOKA

akrwbde

W3mepenue u perympoBaHue HaIPsyKEHUS

6. HccrnenoBaHue 3aBUCUMOCTH CHUJIBI TOKA, HAYILETO YE€Pe3 PE3UCTOP, OT COIPOTUBIIEHUS PE3UCTOpA U
HaIPSDKEHUS Ha PE3UCTOPE

7. OnbIThI, JEMOHCTPUPYIOLINE 3aBUCUMOCTD 3JIEKTPUUECKOTO COIPOTUBIICHUS IIPOBOJHHUKA OT €ro JJIUHBI,
IJIOLIA/IN MOTIEPEYHOT0 CEUYEHU U MaTepuaa

8. IIpoBepka npaBuiia CiI0XKEeHUs HANPSDKEHUM IPU MOCIIEI0BATEIbHOM COEJMHEHUH IBYX PE3UCTOPOB

9. IIpoBepka npasuia Juisl CUIbl TOKA IIPU NapaJljIeIbHOM COEAMHEHUH PE3UCTOPOB

10. Onpenenenue paboOThI AIEKTPUUECKOTO TOKA, UIYIIETO Yepe3 pe3UcTop

11. OnpezneneHne MOUTHOCTH 3JIEKTPUYECKOTIO TOKA, BBIACISIEMOM Ha pe3UCTOpe

12. UccnenoBaHue 3aBUCUMOCTH CUJIbI TOKA, MAYLLIETO Yepe3 JaMIIOUKy, OT HAlpsyKEHUs Ha Heil

13. Onpenenenue KI1J] narpeBatens

14. NccnenoBanre MarHiTHOTO B3aUMOAEHCTBUS TOCTOSTHHBIX MAarHUTOB

15. M3yueHre MarHuTHOT'O MOJIsi HOCTOSIHHBIX MarHUTOB NP UX 00BbETMHEHNUHN U Pa3/IelIeHuN

16. UccnenoBanue AeWCTBUS 3JEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEIIKY

17. OnbIThl, IEMOHCTPUPYIOIIKE 3aBUCUMOCTb CHJIbI B3aUMO/IEHCTBHS KaTyIIKH ¢ TOKOM M MarHuTa ot
CHJIBI TOKA U HAaIPaBJICHUS TOKA B KaTyILIKe

18. N3yueHue AeHCTBUS MAarHUTHOTO I0JIsl HA IPOBOJHUK C TOKOM

19. KoncrpynpoBanue M u3ydeHue pabOThI 3JIEKTPOABHUraTENs

20. Usmepenue KI1J] anexTpoaBUTaTENbHON YCTAaHOBKH



21. OnBITHI IO UCCIIEIOBAHUIO SIBJICHUS AJIEKTPOMATHUTHON MHIYKIIUH: HCCIIEA0OBAHUE N3MEHEHU N
3HAYEHHUs U HAIIPABJICHUS MHIYKLIHIOHHOTO TOKA



INVIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATHI

Wzyuenne ¢usukn B 8 Kiacce HampaBlIeHO Ha JOCTIDKEHHE OOYYaIOUIUMHCS JHMYHOCTHBIX,
METalpeIMETHBIX U MPEAMETHBIX PE3YIbTATOB OCBOEHMSI YUEOHOTO MPEAMETA.

JIMYHOCTHBIE PE3YJIBTATHI
Ilampuomuueckoe 6ocnumanue:
— MpOSBIIEHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKON (pU3MUecKOol HayKu; —

LIEHHOCTHOE OTHOILIEHUE K IOCTHKEHUSAM POCCUICKUX YUEHBIX (PU3HKOB.

I'pasxcoanckoe u Oyxo6Ho-HpPaA6CMEEHHOE 60CNUMAHUEC:
— TOTOBHOCTb K aKTUBHOMY YYacCTHIO B 00CYKJIEHUH 00II€CTBEHHO-3HAYMMBbIX U ATHUECKUX
po0ieM, CBSI3aHHBIX C IPAKTUUECKUM IPUMEHEHNEM JOCTHKEHUN (PU3UKY;

— OCO3HAaHUC BAXKHOCTU MOPAJIBHO-3TUYCCKUX IMTPHUHIUIIOB B ACATCIbHOCTHU y‘IéHOFO.

Icmemuueckoe 6ocnumanue:

—BOCIIPUATHE ICTETUUECKUX KauecTB (PM3MUYECKON HayKH: €€ TapMOHUYHOTO MOCTPOEHUS, CTPOrOCTH,

TOYHOCTH, TAKOHHUYHOCTH.
l[enuocmu HAYYHO20 NO3HAHUAZ

—O0CO3HaHUE LIEHHOCTU (U3NYECKON HAyKH KaK MOIIHOIO MHCTPYMEHTA MO3HaHMUsI MUPA, OCHOBBI

Pa3BUTHS TEXHOJIOTHA, BAXKHEHUIIIEH COCTABJISIONIEH KYJIbTYPHI;
— pa3BUTHE HAYYHOH JII0003HATEIBHOCTH, HHTEpEca K UCCIIeI0BaTENbCKOM eI TEIbHOCTH.
Dopmuposanue Kyibmypol 300p06bs U IMOUUOHATLHO20 D1A2ONOYUUA:

—O0CO3HaHHUC ICHHOCTH 0e301IacHOro 06pasa KN3HU B COBPEMCHHOM TEXHOJIOTMYECKOM MHUPE, BAXKHOCTHU
IIpaBUJI 0e301macHoOro IOBEACHHUSA Ha TPAHCIIOPTEC, HaA J0porax, € OSJICKTPUYCCKUM W TCIIJIOBBIM

060py,Z[OBaHI/IeM B JOMAIITHUX YCJIOBUAX;

—c(opMUPOBaHHOCTh HaBbIKA peduieKCHUU, MPU3HAHUE CBOETO IpaBa Ha OMIMOKY M TaKOro K€ IMpaBa y

JPYroro 4eloBeKa.
Tpyooeoe eocnumanue:

—aKTHBHOC Y4YaCTHC B PCHICHUU IPAKTHYCCKUX 3adavd (B paMKax CEMbH, HIKOJbI, I'OpoJa, Kpaﬂ)
TEXHOJIOTHYECKOM M COIUAIbHOM HAITpaBJICHHOCTH, TpC6YIOH_II/IX B TOM 4YHUCJIE U q)HSH‘leCKI/IX 3HaHPII>i;—

MHTEpeC K MPAKTUYECKOMY H3YYEHHUIO Npodeccuil, CBA3aHHBIX ¢ (PUUKOIL.
JKonozuueckoe 6ocnumanue:

—OpHUCHTald Ha IPUMCHCHUC (1)I/I3I/I‘{eCKI/IX 3HAHMUH 171 peUiceHusd 3a1a4 B o0Omactu Oprmanmeﬁ CpCAahbl,
IUTaHUPOBAHUA TIOCTYIKOB MW OHLCHKH HUX BO3MOXKHBIX MOCJIEACTBUN I Oprxcanmeﬁ Cpeabl,—

OCO3HaHHUE TJI00ATbHOIO XapaKTepa 3KOJOTUYCCKUX HpO6HGM )41 HYTeﬁ HX pCHICHUH.

Aoanmauyusa 00yuarouiezoca K U3MeHAIOWUMCA YC108UAM COUUATILHOU U RPUPOOHOUL CPeObl:
— TOTPeOHOCTh BO B3aUMOJICHCTBUHU MPH BBIMOJIHEHWH HCCIENOBAHUN U TMPOEKTOB (U3UUYECKOU

HAIIPaBICHHOCTH, OTKPBITOCTb OIIBITY U 3HAHUSM JIPYTUX;



— TIOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO NeSATEIIbHOCTH;
— moTpeOHOCTh B JOPMUPOBAHUU HOBBIX 3HAHHM, B TOM 4HCIE (POPMYIHPOBATH UACH, TMOHSITHS,
TUTNOTE3bl 0 (PU3NYECKUX 00BEKTaX U SBIICHUSX,
— 0Co3HaHue Ae(PUIIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00IacTH (DU3UKH,
— TUTAHUPOBAHHE CBOETO Pa3BUTHSI B IPHUOOPETEHUU HOBBIX (PU3NUYCCKUX 3HAHUN;
— CTpeMJICHHE aHAJIM3UPOBATHh M BBISIBIISITH B3aUMOCBSI3U MPUPOJIBI, OOIIECTBA U SKOHOMHUKH, B TOM
YHCIIe C UCIOJIb30BaHHEM (PH3UUECKHIX 3HAHUN;
— OIICHKa CBOMX JICHCTBUU C YY4CTOM BIIMSIHHS Ha OKPYKAIOUIYIO CPEAy, BO3MOXKHBIX TJIOOATBHBIX
MMOCJICICTBU.
METAINPEAMETHBIE PE3YJIBTATDBI
YHUBEpcabHbIC TO3HABATEIILHBIC TCHCTBUS
ba3zoevle nozuueckue oeiicmeus:
— BBIABIIATH M XapaKTEPU30BaTh CYIIECTBEHHBIC TPU3HAKN OOBEKTOB (SIBIICHUH ),
— YCTaHABIIMBATh CYIIECTBEHHBIA MPU3HAK KJIACCU(DUKAIINN, OCHOBAHUS JJIsi 000OIICHUS M CpAaBHEHUS;
— BBISABIIATh 3aKOHOMEPHOCTH W TIPOTHBOPEYHSI B pacCMaTpUBaeMbIX (haKkTax, JaHHBIX M HAOIIOACHUSX,
OTHOCSIINXCS K (PU3HUECKUM SBIICHUSIM;
—  BBISABIIATh NPUIMHHO-CIICJACTBCHHBIC CBS3W TNPU HM3yYeHHH (U3WUECKUX SIBJICHUH W TPOIECCOB;
JIeNIaTh BBIBOJBI C HCIOJB30BAHUEM JCAYKTUBHBIX W WHIYKTHBHBIX YMO3aKIIOYCHWH, BBIJBUTATH
TUTIOTE3bI O B3aMMOCBS3X (PH3UIECKUX BEITHYNH;
— CaMOCTOSITEIFHO BBIOMpATh CIOCO0 pemieHus yaeOHOoUW (u3nUecKoi 3a1aun (CpaBHEHHE HECKOJIbKHX
BApUAHTOB pEIICHHsS, BBIOOp HamboJiee TMOAXOMISINIETO C YYETOM CaMOCTOSITENIBHO — BBIACICHHBIX

KpUTEPHUEB).

ba3zoevle uccneoosamennvckue oeticmeus:

— HCIIOJIb30BaTh BOIPOCH! KaK MCCIICIOBATEILCKUM HHCTPYMEHT ITO3HAHUS;

— MPOBOAMTH IO CAMOCTOSITEIFHO COCTABJICHHOMY ILIAHY OIBIT, HECIIOKHBIM (PU3NUECKUMA

AKCIIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBaHNE (PHU3NUECKOTO SBJICHHUS;

—OIICHUBATh HA MPUMEHUMOCTh M JJOCTOBEPHOCTh MH(OPMAIIUIO, TIOJYICHHYIO B XOJ€ MCCIICOBAHUS
WJTU DKCIIEPUMEHTA;

—CaMOCTOSITENTFHO (OPMYTUPOBATH 0O0OIIEHUS U BBIBOJBI IO pe3ylibTaTaM MPOBEACHHOTO
HAOJIIOJIEHH, OIIBITA, MCCIIEIOBAHM,

—POrHO3UPOBaTh BO3MOXKHOE JaJIbHEHINEe pa3BUTHE (DU3UUYCCKUX IMPOIECCOB, a TAKXKE BBIJIBUIaTh

IIpCAITIOJIOKCHU S 00 ux Pa3BUTHH B HOBBIX YCJIIOBUAX U KOHTCKCTAaX.

Paboma c unghopmanuei:
— TPHUMEHSTH pa3JIN4HbIe METOIbI, UHCTPYMEHTHI U 3aIIPOCHI NP MOUCKE U 0TOOpE HHPOPMAIIH UITH
JAHHBIX C YUETOM MPEI0KEHHOM ydeOHO# Ppu3nyeckoii 3a1auu;
— aHAJIMU3UPOBATh, CHCTEMATU3UPOBATH U UHTEPIPETUPOBATH HHPOPMAIIUIO PA3TUYHBIX BUIOB U (hopM

MpEACTaBJICHUA,

—CaMOCTOSITEIbHO BEIOUPATh ONTUMANIBHYIO (OPMY MpeCTaBIeHs HH(OPMAIMK U WILTIOCTPUPOBATh

peuracMbIC 3a1a4i HECCIOXKHBIMU CXCMaMH, JHarpaMMamu, WHOH Fpa(I)HKOﬁ n ux KOM6I/IH3.LII/I}IMI/I.

YHuBepcanbHble KOMMYHUKATHUBHBIC IEHCTBUSA



Obwenue:

— B X0J€ 00CyXKAeHus1 yueOHOTO MaTepuala, pe3yabTaToB Ja00OpaTOPHBIX padOT U MPOEKTOB 331aBATh
BOIPOCHI 10 CYIIECTBY OOCY)KJaeMOM TeMbl M BBICKA3bIBATh HJICH, HAIICJTICHHBIC HA PEIICHUE 3a7a4u U
noiep>kanue OIaroxenaTeNbHOCTH OOLICHHS;

—  COIOCTaBISTh CBOM CYXICHUS C CYXKICHHSAMH JPYrUX YYaCTHHKOB JHajora, oOHapyKuWBaTh
pasiiniuue n CXOACTBO HO3I/IIII/H>'I; BbIPpAXAaTb CBOIO TOYKY 3PCHUA B YCTHBIX W IMMCBbMCHHBIX TCKCTAX;
myOJIMYHO  TPEACTABIATH  PE3YJbTaThl  BBHIMOJHEHHOTO  (PU3UYECKOTO0  OmbiTa  (IKCIEPHUMEHTA,
HCCTIEIOBAHUS, IPOEKTA).

Coemecmuasn desamenbHOCHMb (COMPYOHUUECMB0):

— TOHHUMATh U MCTOJB30BaTh MIPEUMYIIECTBA KOMAHIHON U WHANBUIYaTbHON pabOTHl MpU pelIeHUN
KOHKPETHOM (pr3nyeckoit mpooiems;

— TPUHUMATH IEJTU COBMECTHOM NI€ATETHLHOCTH, OPTraHU30BHIBATH JACHCTBUSA MO €€ JOCTHKEHUIO:
pacrmpeiensiTb poju, 0OCYyKIaTh MPOIECCHl M PE3yAbTaThl COBMECTHOW pabOThI; 00001IaTh MHEHHS
HECKOJIBKUX JTIOACH;

— BBITIOJIHATH CBOIO 4acCTh pa6OTLI, JOCTHUTast KAYECTBCHHOT'O PE3YyJIbTaTa 10 CBOEMY HAITPABJICHUIO U
KOOPAUHUPYSA CBOU )IGI\/’ICTBI/IX C ApyruMH 4JICHaMHU KOMAaH/bI,

—  OLEHMBATh KauecTBO CBOEro BKJaja B OOLIMH MPOIYKT MO KPUTEPHUSIM, CaAMOCTOSITENIHHO
chOpMyIUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

YHuBepcaabHbIE PErYISTUBHBIE ACHCTBUS

Camoopzanumuuﬂ:

— BBISBJIATH MPOOJIEMBI B )KU3HEHHBIX M YUEOHBIX CHUTYaIIUSX, TPEOYIOMMX ISl perieHus GU3NIeCKuX
3HAHWM;

—  OpHUEHTHPOBATHCS B PA3IUYHBIX MMOAXO0JAX MPHUHATHS pelleHU (MHAUBHUIyaIbHOE, MPHUHSITHE
pElIeHUs B IPYIIIe, IPUHIATHE PEIICHUN TPYIIoif);

— CaMOCTOSITENIFHO COCTaBJIATH aJrOPUTM pelleHus GU3NYECKON 3aJauu WU TUIaHa UCCIIEOBAHUS C
Y4E€TOM HMEIOIIUXCS PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpOBATh IMpeaaraeMble
BapUaAHTHI PEILICHUII;

— JenaTh BBIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.
Camoxonmpons (pehrexcus):
— JaBaTh aJICKBAaTHYIO OLICHKY CUTYAIMH U MIpejiaraTh IiaH e¢ U3MEHEeHHUS,

— OOBACHATH NPUYMHBI JOCTUKEHUS (HEIOCTUKEHHUs) Pe3yJbTaTOB JEATEIbHOCTH, J1aBaTh OLIEHKY
pUOOPETEHHOMY OTIBITY;

— BHOCHTb KOPPCKTHUBBI B ACATCIIbHOCTD (B TOM YHUCJIC B X0 BBITNIOJTHCHU S (1)I/I3I/I‘leCKOl"O HCCIICA0BaHUA
nIn HpOCKTa) Ha OCHOBC HOBBIX O6CTO$IT€J'H:>CTB, U3MCHUBIINXCA CHTyaHHﬁ, YCTAHOBJICHHBIX OI_HI/I6OK,
BO3HHKIIINX pr,ﬂHOCTCfI;

— OIICHUBATb COOTBCTCTBUEC PE3YJIbTAaTa LUCIIU U YCIIOBUAM.
3M014u0HaJleblﬁ unmeslyiekm:

— CTaBHTh ce0s HAa MECTO ApYyroro 4e€joBC€Ka B XOoA€ CIiOpa WM OUCKYCCHMHU HA HAYYHYHO TEMY,
IIOHUMATb MOTUBBI, HAMCPCHUA U JIOTUKY APYTOTO.



Ilpunamue ceds u opyaux:

— TIpU3HABaTh CBOC MIPABO HA OUIMOKY IPU PEHICHNU (PU3HUECKUX 33134 UM B
YTBEPKJICHUAX HA HAyYHBIE TEMBI M TAKOE K€ IIPABO JAPYroro.

HNPEJIMETHBIE PE3YJIbTATbBI

[IpenmeTrHbie pe3ynbTaThl Ha 6230BOM YPOBHE JAOJDKHBI OTPaXaTh CHOPMHUPOBAHHOCTD Y
oOydJaromuxcst yMEeHUi:

— HCIIOJIb30BAaTh NOHATHA: MAacCa U PasSMEpPbl MOJICKYJI, TCIIJIOBOC ABMIKCHUC aTOMOB U MOJICKYII,
arperaTHbl€ COCTOSAHHA BCIICCTBA, KPHUCTAINIMYCCKUE U aM0p(1)HBI€ TC1a, HEICI:IHICHHI:IIZ u
HGH&CBIIHGHHBIﬁ nap, BJIQKHOCTb BO3AyXa, TCMIICpaTypa, BHYTPCHHAA OHCPIUA, TEIJIOBOM
JABHUIaTClIb, SHCMGHTapHBII\/JI 3H€KTpH‘~I€CKPII7[ 3apsaa, OSJCKTPUYECKOEC TIIOJIC, IPOBOJHWUKU U
AUBJICKTPUKH, MOCTOSHHBIN BJIGKTpI/I‘-IGCKI/Iﬁ TOK, MaroHuTHOC€ I10JIC,

— pa3nuyath SBJICHHS (TEIUIOBOE pacHIMPEHHUE/CXKATHE, Tervlolepenada, TEIIOBOe PaBHOBECHE,
CMa4YUBaHUEC, KalTUWJUIAPHBIC SABJICHWA, UCITIAPCHUC, KOHJACH AU, IIJIABJICHHUEC, KPUCTAJIJIN3allsa

(oTBepAeBaHME), KUIEHHE, TeIulonepenadya (TEIJIONPOBOJHOCTb, KOHBEKLHS, H3Iy4YECHHUE);
JNIEKTpU3aLdg  Tell, B3aUMOJEHMCTBHE 3apsiioB, ACUCTBHUS DJIEKTPUUECKOTO TOKAa, KOPOTKOE
3aMbIKaHUE, B3aUMOJICHCTBHE MarHuTOB, JEMCTBHE MAarHUTHOTO MOJS HA MPOBOJAHHUK C TOKOM,
AJIEKTPOMArHUTHas MHIYKIHMS) MO ONHCAaHUI0 HUX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (GU3NYECKOE SBIICHUE;

— pacrno3HaBaTh MPOSIBICHHUE M3YYEHHBIX (PU3NYECKUX SBJICHHUI B OKpYXKAlOIIEeM MHUpPE, B TOM
yuciie (pu3nYecKue SBJICHUS B MPHUPOJE: MOBEPXHOCTHOE HATSDKEHHWE M KalUWJUISIPHBIC SIBIICHUS B
MpHUpoJe, KPUCTAJUIBI B Tpupoje, uznydeHue ColHia, 3amep3aHue BOJOCMOB, MOPCKHE OpH3BI,
o0Opa3oBaHHE pOCHI, TyMaHa, WHEs, CHEra; 3JeKTPUUECKUE SIBJICHUSA B aTMocdepe, 3IEKTPUUECTBO
KUBBIX OPTaHU3MOB; MarHUTHOE ToJie 3eMJIH, Ipeid MOJIFOCOB, POJIb MArHUTHOTO TOJIS IS AKU3HU
Ha 3emJie, MOJISIPHOE CHUSIHHE; NPU 3TOM MEPEBOAUTH MPAKTHUECKYIO 33/auy B y4eOHYIO, BBIICIATH
CYIIECTBEHHbIE CBOIMCTBA/MPU3HAKY (PUINUECKUX SBICHUI;

—  ONMChIBaTh M3Y4YEHHbIE CBOWCTBA TeJ M (DU3UUECKUE SIBICHMSA, MCIOJB3Ys (U3NYECKUE
BEJIMYUHBI (TeMIepaTypa, BHYTPEHHsISI SHEpPIus, KOJIMYECTBO TEIUIOTHI, YJEJIbHAs TEIIOEMKOCTb
BEIIECTBA, y/eJIbHAs TEIJI0Ta IJIaBJICHUs, yJelbHas TEIUIoTa NapooOpa3oBaHus, yAelbHas TElaoTa
CrOpaHusl TOIUIMBA, KOS((UIMEHT MOJE3HOro MACHCTBUS TEMJIOBON MallMHbBI, OTHOCHTEIbHAs
BJIQXKHOCTb BO3JlyXa, DSJEKTPUUYECKUH 3aps], CWiIa TOKa, JJIEKTPUUECKOE HalpspKEHUe,
COINPOTHUBJIEHUE IIPOBOJIHUKA, YIEIbHOE COINpPOTHBIIEHHE BeIleCTBA, paboTa M MOIIHOCTb
3JIEKTPUYECKOI'0 TOKA); IPU ONMCAHUU IPABUIIBHO TPAKTOBATh (PU3MUECKUI CMBICT MCHOJIb3yEeMBbIX
BEJIMYUH, 0003HAUEHHUs] U EAMHUIBI (U3NYECKUX BEIMYUH, HAXOAUTh (OPMYIIbI, CBS3bIBAIOIINE
JaHHYI0 (U3WYECKYI0 BEJIMYMHY C JPYTMMH BEJIWYMHAMH, CTPOMTh TpapuKH HU3y4EHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEIUYMH;

—  XapakTepu3oBaTh CBOICTBa Tels, (U3UYECKUE SBJICHUS M IPOLECCHI, MCIOJb3ys OCHOBHBIE
MIOJIOKEHHST MOJIEKYJISIPHO-KMHETUYECKOW TEOpUU CTPOEHUS BELIECTBA, NMPUHLMII CYNEPIO3ULINN
noJiel (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXPaHEHUs 3apsja, 3akoH OMa JuIsl ydacTKa IeNH, 3aKOH
Jlxoynsa -JleHna, 3aK0OH COXpaHEHUs SHEPTUH; IIPH ATOM JaBaTh CIOBECHYIO (DOPMYIHUPOBKY 3aKOHA
U 3aIUCBIBaTh €M0 MAaTEMAaTHYECKOE BBIPAXKEHHUE;



— 00BACHATH (PprU3MUYECKHE NPOIECChl U CBOIMCTBA TEl, B TOM YHCJIE U B KOHTEKCTE CHUTYaIHi
[IPAaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa: BBISABISATH I[PUYMHHO-CIECJCTBEHHBIE CBSI3H, CTPOUTH
oObsicHeHue U3 1 - 2 JOrMYeCKUX 1IaroB ¢ OMopor Ha 1 - 2 U3yuyeHHBIX CBONCTBA (PU3UUECKUX SIBICHUH,
(U3NIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH; pelIaTh pacyeTHBIC 331a4H B 2 - 3 ICHCTBHSI, UCIIOJIb3YS

3aKOHBI U (POPMYJIBI, CBSI3bIBAIOIINE (PM3MUECKUE BEITMUMHBI: HA OCHOBE aHAIN3a YCIOBHUS 33/1a4H
3aIUCBIBATh KPATKOE YCIOBHE, BBIABIIATH HEJOCTATOK JAHHBIX JUIS PELICHUS 3a7a4l, BEIOUPATh 3aKOHBI U
(dopmyInbl, HEOOXOAUMBIE Ul €€ PEIICHUs, IPOBOAUTh PAcueThl U CPAaBHHUBATH IMOJyYCHHOE 3HAYECHUE
(bU3NIeCKOi BETUYNHBI C U3BECTHBIMU JIAHHBIMU;

— pacio3HaBaThb Hp06JIeMI)I, KOTOPBIC MOKHO PCIIUTL IIPpH ITOMOIIHA (1)I/I3I/I‘-ICCKI/IX METOIOB,
HCII0JIb3YA OITMCAHUC HNCCIICA0BaHUsI, BBIJCIIATH IMPOBEPACMOC IMMPCAII0JIOKCHHC, OLICHUBATh
MMPaBHUJIbHOCTD IMOPsSAAKa NPOBCACHUA UCCIICAOBAHUSA, ACJIaTh BbIBOJbI,

— MPOBOJUTH OMBITHl MO HAONIONEHUIO (PU3NYECKUX SIBICHUM WIM (U3NYECKUX CBOMCTB Tel
(KanwiIsipHbIE SIBJICHUS, 3aBUCUMOCTb JIaBJICHHUS BO3AyXa OT €ro o0ObeMa, TeMIepaTypbl; CKOPOCTH
MpoIriecca OCThIBaHUS/HArPEBAHUS MPU U3ITYYCHUH OT I[BETA M3Ty4aloel/TTOrI0IAoIIel TOBEPXHOCTH;
CKOPOCTb MCIIAPEHUS BOJIbI OT TEMIIEPATYPhl KUAKOCTH U IUIOIIAIU €€ MOBEPXHOCTH; IIEKTPU3ALIHS TeI
U B3aUMOJICHCTBUE DJIEKTPUUECKUX 3apsiiOB; B3aUMOJIEHCTBUE MOCTOSHHBIX MAarHUTOB, BU3yallU3allUs
MarHUTHBIX TM0JIEW TOCTOSHHBIX MAarHUTOB; JEHCTBUS MArHUTHOTO TMOJS HAa MPOBOJAHHK C TOKOM,
CBOMCTBa JJEKTPOMAarHuTa, CBOMCTBA JJIEKTPOJABHUraTeNiss IOCTOSHHOTO TOKa): (OpMYIHpPOBaThH
MIpOBEpsieMbI€ MPENOJOKEHUs, cOOUpaTh YCTAaHOBKY M3 IPEAJIOKEHHOTO OOOpYIOBaHUS; ONMUCHIBATH
XOJ1 OIbITa U (POPMYIUPOBATH BHIBOJIBI;

— BBIIIOJHATE MPAMBIC U3MEPCHUA TEMIICPATYPHI, OTHOCHTEJILHON BIAXHOCTH BO3ayXa, CHJIBI
TOKa, HANpSOKEHHs] C MCMOJIb30BAaHUEM aHAJOrOBBIX MPHOOPOB M JATYUKOB (PU3MUECKHUX BEIWYHH;
CpPaBHUBATH PE3yIbTaThl H3MEPEHUH C YUETOM 3aJaHHON aOCOIIOTHOMN MOTPENTHOCTH;

—  TPOBOJUTH HCCICIOBAHWE 3aBUCHMOCTH OJHOW (PH3WYECKOW BEJIMYMHBI OT JPYrod ¢
WCIIOJIb30BAHUEM TIPSIMBIX HM3MEPEHUN (3aBUCHMOCTH COIPOTHBJICHHS IPOBOJHHMKA OT €ro JJIMHBI,
IJIOMIAIA TIONIEPEYHOTO CEYCHHS U YACITBHOTO COMPOTHBIICHUS BEIMIECTBA IMPOBOJHMKA; CHUJIBI TOKAa,
HIYIIEro 4Yepe3 MPOBOJAHHUK, OT HAMPSHKCHUS HA IMPOBOJHHMKE; HCCICIOBAHHE TOCIEIOBATEIHHOTO M
MapajyieIbHOTO COCIMHEHHHM IPOBOJHHMKOB): IUIAHUPOBATh HCCIIEIOBAaHHME, COOMpATh YCTAaHOBKY U
BBITIOJTHATh M3MEPEHUS, CIeAys MNPeII0KCHHOMY IUIaHy, (UKCHPOBATh PE3YJIbTAaThl TOJYYCHHOM
3aBMCHMOCTH B BHJIC TaOJIMII ¥ TPaHUKOB, JENIaTh BHIBOJIBI 110 PE3yJbTaTaM HCCIICIOBAHNS,

— IPOBOAHUTH KOCBCHHBIC U3MCPCHUA (1)I/ISI/I‘I€CKI/IX BCJINYHNH (y,Z[CJ'IBHaH TEIIOEMKOCTh BCIICCTBA,
COIIPOTHUBJICHUC IIPOBOIHHKA, pa60Ta H MOIIHOCTH JJICKTPHUYCCKOI'O TOKa): IIAaHUPOBAaTh H3MCPCHH,
CO6I/IpaTb OKCIICPUMCHTAJIbHYIO YCTAaHOBKY, CJICAYS HpeHHO)KeHHOﬁ HHCTPYKIOHNH, W BbIYUCIIITH
3HAa4YCHUC BCIINYHNHEBI,

— coOmrofaTh MpaBuiia TEXHUKH 0€30MacHOCTH MpH padboTe ¢ 1abopaTopHBIM 000PYIOBAHHUEM;

— XapaKTepU30BaThb NPUHIHUIILI JIeNCTBUA HN3YYCHHBIX HpI/I60pOB N TCXHUYCCKHUX YCTpOﬁCTB C
Ol'[OpOfI Ha HUX OINHWCAHUA (B TOM 4YHCIIC: CUCTCMA OTOIUICHHUA OOMOB, T'HI'POMETP, IIapoBas Typ6I/IHa,
aMIICpMETp, BOJIBTMETD, CUCTUHK BHGKTpI/I‘leCKOﬁ SHEPTrUH, ISJICKTPOOCBECTUTCIIBHBIC HpI/I60pBI,
HarpeBaTCJIbHBIC 3J'IeKTp0HpPI60pLI (HpI/IMepLI), OJICKTPUYCCKUEC MPCAOXPAHUTCIIN,; 3SJICKTPOMAIrHUT,
QJICKTPOABUTATCIIb IMOCTOAHHOTO TOKa), HCIOJIb3yd 3HAaHHUA O CBOMCTBAx (1)I/I3I/I‘ICCKI/IX SIBICHUHA H
HCO6XO,Z[I/IMBIC (1)I/I3I/IHGCKI/IC 3aKOHOMCPHOCTH;



— pacmo3HaBaTh NPOCTbIE TEXHUYECKHE YCTPOMCTBA W M3MEPUTENbHBIE MPUOOPHI 1O CXeMaM U
CXEMaTUYHbIM pUCYHKaM (PKMJKOCTHBIH TEPMOMETp, TEPMOC, ICUXPOMETP, TMTPOMETp, ABHUIaTElb
BHYTPEHHETO CrOpaHMsl, 3JIEKTPOCKOIN, pEOCTaT); COCTABJIATH CXEMbl OJJIEKTPUYECKUX Lenel ¢
MOCIIEIOBATEIbHBIM U TapajuIeIbHBIM COCJUHEHHEM JJIEMEHTOB, pas3inyas YCJIOBHbIE O0O3HAYECHUS
JJIEMEHTOB NIEKTPUUECKUX LIETICH;

— TPUBOAUTH HPUMEPHI/HAXOAUTh MH(POPMALIHUIO O MPHUMEPaxX MPAKTHYECKOTO HCIOIb30BAHUS
(U3HYECKUX 3HAHWW B TOBCEIHCBHOW J>KM3HHM i oOecrieueHusi Oe30MacHOCTH TpU OOpaIlIeHUH C
npubopaMu M TEXHHMYECKHMMH YCTPOWCTBAMH, COXpAaHEHHs 3I0pPOBbS U  COOJIONEHUS HOPM
HKOJIOTUIECKOTO MOBEICHUS B OKPYKAIOIICH Cpeae;

— OCYIIECTBJIATH MOMCK MH(POPMAauK (U3UIECKOTO COJAepKaHUs B ceTH VIHTepHeT, Ha OCHOBE
UMEIOLUXCA 3HAHUW W TYTEM CpPaBHEHUS JOIOJIHUTEJIbHBIX HCTOYHUKOB BBIIENSATH HH(OpMaLuIo,
KOTOpasi BJSETCS MPOTUBOPEUHUBOM HIIM MOKET ObITh HEJOCTOBEPHO;

—  HCHOJb30BaTh NP BBINOJHEHWH Y4YEOHBIX 3aJaHUl HAyYHO-MOMYJISIPHYIO JHUTEpaTypy
(Gu3MYECKOTO COJEp)KaHUs, CIIpaBOYHBIE MaTepHualibl, pecypchl ceTu VHTepHeT; BiaaeTb HpHEMaMu
KOHCIIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHus HHPOPMAIMK U3 OJHON 3HAKOBOM CHCTEMBI B PYTYIO;

— co37aBaTh COOCTBEHHbIE MMCbMEHHBIE U KPaTKUE YCTHBIE COOO0IIEeHUs, 0000111as HHPOPMALIUIO
U3 HECKOJbKMX HCTOYHHKOB (DU3MUECKOTO COJEp’KaHus, B TOM 4HCIE MyOIWYHO MNPEACTaBIsATh
pe3ynbTaThl MPOEKTHOM MM HMCCIEAOBATEIbCKON NEATeNbHOCTU; MPU 3TOM TPaMOTHO HCIIOJIb30BATh
M3Y4YEHHBIN NOHATUHHBIN anmnapat Kypca GU3MKH, COPOBOXKIATh BHICTYIIJICHHE MTPE3EHTAIINEH;

— TIPU BBITIOJHEHUN YYEOHBIX TPOCKTOB U UCCIIENOBAHUN (U3UUECKUX TPOIIECCOB PACTIPEILISITh
00513aHHOCTH B TPYIINE B COOTBETCTBUU C IMOCTABIECHHBIMHU 3aJa4aMH, CIICTUThH 32 BBHITOJJHCHHEM TIaHa
JNEUCTBUIM U KOPPEKTUPOBATh €ro, a/JIeKBaTHO OLIEHWBATh COOCTBEHHBIN BKJIAJ B JESTEIbHOCTb I'PYIIIbL;
BBICTPaNBaTh KOMMYHUKATHBHOE B3aUMOJCHCTBHE, IPOSBIISS TOTOBHOCTh pa3peliaTh KOH(QIUKTHI.



TEMATHYECKOE IIJIAHUPOBAHHUE

Ne | HaumeHnoBaHue KounuecrBoyacos Jara Bujasl gesaTe1bHOCTH Buabi, JeKTpoHHbIe (LH(pPOBbIE) 00pa3oBaTEIbHbIE
/I | pa3iesioB U TeM H3y4YeHHus dopmbI pecypcesbl
HpOrpamMmsl BCEro | KOHTPOJIbHbIE | MPAKTHYECKHE KOHTP OISt
paboThbl paboThbl
Paspen 1. TensioBble siBJIeHHS
1.1. | Crpoenne n 7 1 0 Habronenue 1 mHTEpIpETALINS VYerHblit https://www.yaklass.ru/p/fizika/7-
CBOIiCTBa BelllecTBa OIIBITOB, CBHACTENbCTBYIOMUX 00 onpoc; klass/stroenie-veshchestva-11123
ATOMHO-MOJICKYJIIPHOM CTPOCHHHU IncpMeHHbIH o
. yp p K https://foxford.ru/wiki/fizika/osnovnye-
BEILECTBA: OIBITH C PACTBOPEHUEM PA3NTHUYHBIX KOHTPOJIB;
BELIECTB B BOJIE; KonrponsHast polozheniya-mkt-i-ih-opytnoe-
Pelnenne 3a1a4 Mo OLEHUBAHMIO pabora; obosnovaniehttps://videouroki.net
KOJIMYECTBA aTOMOB MJIM MOJIEKYJI B EAUHHILIE TectupoBaHue;

00bEMa BEIIECTBA;

O6bsicHeHHe OGPOYHOBCKOTO

IBIXKEHNUS, iBIeHU Iuddy3unn

pasIMUMi MEXy HUMU Ha OCHOBE MOJIOKEHUH
MOJIEKYJISIPHO-

KMHETHYECKOH TEOPUH CTPOCHHS

BEIIECTBA;

OO6bscHeHHE OCHOBHBIX PA3IHuMil B CTPOEHUH
rasoB, )KHAKOCTEH U

TBEPJBIX TEJ C UCTIONb30BAHHEM

MOJ0XKEHUI MOJIEKYJISIPHO-

KHHETHYECKOH TEOPHH CTPOEHHUS

BEIIIECTBA;

ITpoBenenue oneITOB MO

BBIPAI[MBAHHIO KPHCTAILIOB IOBApEH- HOH comm
W caxapa;

Habmntonenue, npoenenue u

00BsACHEHHE OIBITOB 110 HAOIO-

JEHHIO TETIOBOTO PACIIMPEHH

ra30B, XKHAKOCTEH H TBEPABIX TEl;

OOBsicHEeHHE COXpaHEeHHs: 00beMa

TBEPIBIX TEJ, TEKyIeCTH XKHAKOCTH (B TOM YHCIE,
PA3HHUIBI B TEKYYECTH IS PA3HBIX JKUIKOCTEH),
IaBJICHNMA ra3a; AHAIU3 IPAKTUIECKUX CHTYalHi,
CBSI3aHHBIX CO CBOHCTBAMH I'a30B,

KHIKOCTEH M TBEPIBIX TEI;



http://www.yaklass.ru/p/fizika/7-

1.2. | Tennoswbie mpouecent | 21

OG6ocHOBaHUE IPABUIT H3MEPEHHS

TEMIIEPaTyphI;

CpaBHeHHe Pa3IMIHBIX CIOCO00B

M3MepeHus H MKan Temnepatypsl; Habmonenue u
0OBSICHCHHE OIIBITOB, JEMOHCTPUPYIOIIHX
HU3MEHCHUE

BHYTPEHHEIl YJHEPIHH Tela B

pe3ynbTaTe TEeIUIONepeiaud U PaboThl BHEIIHAX
CHII;

Hab6monenue u 00bsACHEHNE ONBITOB, 00CYKICHHE
HPAKTHYECKUX

VerHbit

ompoc;

KontponbHas

pabora;

Tectuposauue; JlaGoparopHas pabora;

https://www.yaklass.ru/p/fizika/8-klass/izmenenie-
sostoianiia-veshchestva-141552/plavlenie-i-
otverdevanie-tel-temperatura-plavleniia-163759
https://www.yaklass.ru/p/fizika/8-
klass/izuchaem-teplovye-iavleniia-12324/teplovoe-
dvizhenie-sviaz-temperatury-tela-so-skorostiu-
dvizheniia-molekul-12325
https://www.yaklass.ru/p/fizika/8-klass/izmenenie-
sostoianiia-veshchestva-141552/paroobrazovanie-i-
kondensatciia-173885
https://www.yaklass.ru/p/fizika/8-klass/izmenenie-
sostoianiia-veshchestva-141552/kipenie-
temperatura-kipeniia-udelnaia-teplota-
paroobrazovaniia-141553

HWroromnopaseny 28

Pazzien 2. JiekTpuYecKne H MATHUTH

bI¢ SIBJICHUA

2.1. | DnexTpuyeckue 7
3apsiabl.

3apsikeHHbIE TeJa u
HX B3aHMOJieiicTBHE

15.12.2022
15.01.2023

HabmioneHne 1 mpoBeieHNe ONMBITOB | Y CTHBIN
T0 YJIEKTPHU3ALUH T PH orpoc;
CONPUKOCHOBEHNH M MHIYKI[HEH;
HaGmonenne u o0bsicHeHHe
B3aMMO/ICHCTBUSA OJHOUMEHHO U
Pa3HOUMCHHO 3apsKEHHBIX Tell; pabora;
OOBsCHEHHE NPUHIHUIIA ACHCTBUSA
3JIEKTPOCKOIA;

OOBsCHEHHE ABJICHUH JIEKTPU3ALUH
IIPH CONPUKOCHOBEHUH TEI U
MHJIYKIMEH ¢ UCTI0JIb30BaHUEM
3HAHUH O HOCHTEISX 3JIEKTPHYECKHUX
3apsI0B B BEILLECTBE;

PacnosnaBanue 1 00bsiCHEHHE
SBICHUH 3JIEKTPU3ALMH B [O-
BCEIHEBHOM KU3HH;

Habmronenne u 00bSICHEHUE OIBITOB,
WLTIOCTPUPYIOIIUX 3aKOH
COXPAHEHHs HIEKTPUYECKOTO 3apsja;
Hab6atonenne onsIToB 110
MO/ICTTUPOBAHHIO CHIIOBBIX JTMHHUH
JJIEKTPUYECKOTO MOJIS;
HWccnenoBanme peiicTBus
9IEKTPUYECKOTO MO Ha
TIPOBOJHUKH U JHAJIEKTPHKH;

[TucbMeHHBIN
KOHTPOJIb;
KoutponbHas

https://videouroki.net/

https://www.yaklass.ru/p/fizika/8-klass/izuchaem-elektricheskie-iavleniia-12351

2.2. | MocTostHuBII 20
3JIeKTPHYECKHI TOK

16.01.2023
05.04.2023

Habnronenue pa3nuyuHbIX BHIOB YcTHBINH

TeUCTBUS JJIEKTPUYIECKOI'0 TOKA U OITPOC;

oOHapyXeHHe STUX BUJIOB feicTBUs B | [IMCEMEHHBIH

HOBCB[[HCBHOI\;I KU3HHU;

e MOCTOSHHOTO TOKA; pabora;
W3mepenne CHIbI TOKa
aMIepMeTPOM;

W3mepenue MeKTPHIECKOro pabora;

KOHTPOIIb;
COopka 1 ucnbiTaHue d1ekTpudeckoit | KoHTposnbHas

TectupoBanue;
JlaGopatopHas

https://www.yaklass.ru/p/fizika/8-klass/izuchaem-elektricheskie-iavleniia-12351/elektricheskii-
tok-elektricheskaia-tcep-galvanicheskie-elementy-12359



http://www.yaklass.ru/p/fizika/8-klass/izmenenie-
http://www.yaklass.ru/p/fizika/8-
http://www.yaklass.ru/p/fizika/8-klass/izmenenie-
http://www.yaklass.ru/p/fizika/8-klass/izmenenie-
http://www.yaklass.ru/p/fizika/8-klass/izuchaem-elektricheskie-iavleniia-12351
http://www.yaklass.ru/p/fizika/8-klass/izuchaem-elektricheskie-iavleniia-12351/elektricheskii-

HANPSDKCHUST BOJILTMETPOM;
IpoBeneHne u 00BICHEHHE OIBITOB,
JEMOHCTPHPYIOIIUX 3aBUCHMOCTb
UEKTPUYECKOTO COPOTUBIICHUS
IIPOBOJHHKA OT €r0 JUIMHBI, IUTOIa/H
MOMEPEYHOr0 CEYCHHsS U MaTepuaa;
HccnenoBanue 3aBHCHMOCTH CHITBI
TOKa, IPOTEKAIOIIEro Yepes
PE3UCTOP, OT COMPOTHBICHUS
pe3ucTOpa M HaNPSHKEHUSIHA
pe3ucTope;

ITpoBepka mpaBuia ClOKeHUs
HAMPSOKEHNH MPH T10CIeI0BaTEIEHOM
COEIMHEHUH JIBYX PE3UCTOPOB;
IIpoBepka mpaBuiia JUIsl CUIIBI TOKA MPU
HapauieIbHOM COCANHEHUH
PE3UCTOPOB;

AHanu3 cutyauui
MOCJIEI0BATENBHOTO U
HapajIeNbHOT0 COeAMHEHHSA
MPOBOJHHKOB B TOMAIIHUX
INMEKTPHYECKHX CETAX;

Pemenne 3a1a4 ¢ HCHIOIBb30BAaHUEM
3akoHa Oma 1 Gopmyi pacuera
97EKTPUYECKOTO CONPOTUBICHUA TIPH
MOCJIEI0BATENBHOM H NapajIebHOM
COEIMHEHUH IIPOBOJHUKOB;
Onpenenenue padboThI
9NIEKTPHYECKOr0 TOKa,
IPOTEKAIONIETO Yepe3 Pe3UcTOp;
OnpeneneHue MOIHOCTH
9IeKTPUUYECKOTO TOKA, BRIACTAEMON Ha
pesucrope;

HccnenoBanue 3aBHCHMOCTU CHIIBI
TOKA 4epe3 JaMIOUKy OT HANpPsHKeHHs
Ha HEeW;

Omnpenenenne KIIJI HarpeBarens;
HccnenoBanue npeobpasoBaHus
SHEPTUH IIPH HOIBEME IPy3a
9NIEKTPOABUTATEIIEM;

OOBbsCHeHHE yCTPONCTBA U MPUHIIHIIA
neffcTBUS JOMANIHUX
9IEKTPOHATPEBATENbHBIX IPUOOPOB;
OOBsICHEHHE MPUYUH KOPOTKOTO
3aMbIKaHUS ¥ IPHHIUIA IeHCTBHSA
IIABKUX NIPEIOXpaHHUTENIeH;







2.3. | MarnuTHble
SIBJICHUS

06.04.2023
27.04.2023

Hccnenosanne MarHuTHOTO
B3aHMOJICHCTBHS OCTOSHHBIX
MarHuTOB;

V3yueHre MarHUTHOT'O MOJIS
MIOCTOSIHHBIX MAarHUTOB IIPU UX
00BEIMHEHNHY U Pa3JIeIICHNN;
IpoBeneHue OnmbITOB 11O
BH3YyaJIM3alUH T0JI OCTOSHHBIX
MAarHuToB,;

W3yueHne sBICHUS HAMarHHYUBAHUS
BEIIECTBA;

Hccnenosanue neifcTBust
9EKTPHYECKOTO TOKA Ha MarHUTHYIO
CTpEJIKY;

ITpoBesieHne OMBITOB,
J€MOHCTPHPYIOIIUX 3aBUCHMOCT
CHIIBI B3aHMOJICHCTBUS KAaTYIIKU C
TOKOM U MarHura OT CHJIbI U Ha-
MpaBJIeHHs TOKA B KaTYIIKE;
AHamu3 cuTyanuil mpakTHYeCKoro
NPUMEHEHHUS 3JEKTPOMArHUTOB (B
OBITOBBIX TEXHHUYECKHX YCTPOHCTBAX,
MPOMBIIUIEHHOCTH, MEIULINHE);
N3yuenue neiicTBUs MarHUTHOTO
T0JI1 HA TIPOBOJTHUK C TOKOM;
W3yuenne peiicrBus
9NIEKTPOABUraTENIs;

Wsmepenne KI1JT
9JI€KTPOABHTaTeNbHON yCTaHOBKY;
Pacno3HaBaHHE U aHAIU3 PA3TUYHBIX
TIPUMEHCHUH ANIEKTpOABUTATENICH
(TpaHcmopT, OBITOBBIE YCTPOHCTBA
Ap.);

VYerHbiid
oI1poc;
ITuceMeHHbBII
KOHTPOJIb;
KonrponbHas
pabota;
JlaGopaTopHas
pabota;

https://www.yaklass.ru/p/fizika/8-klass/izuchaem-elektromagnitnye-iavleniia-18851

https://videouroki.net

2.4. | DnexTPOMarHuTHas!
HHAYKIUS

28.04.2023
14.05.2023

ONBITH 10 UCCIETOBAHUIO SIBICHUA
9NIEKTPOMATHUTHON MHIYKIIUH:
HCCIeI0BaHNe H3MEHCHHH 3HAUCHHUS
1 HaNpaBIeHUS HHIYKIHOHHOTO
TOKa;

VYerubiit
ompoc;
KontponsHas
paboTa;

https://www.yaklass.ru/p/fizika/9-klass/elektromagnitnoe-pole-535026/chto-takoe-
elektromagnitnaia-induktciia-532779

https://videouroki.net
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http://www.yaklass.ru/p/fizika/8-klass/izuchaem-elektromagnitnye-iavleniia-18851
http://www.yaklass.ru/p/fizika/9-klass/elektromagnitnoe-pole-535026/chto-takoe-
http://www.yaklass.ru/p/fizika/9-klass/elektromagnitnoe-pole-535026/chto-takoe-
http://www.yaklass.ru/p/fizika/9-klass/elektromagnitnoe-pole-535026/chto-takoe-

IHOYPOYHOE IINTAHUPOBAHHUE

Ne | Tema ypoka KounyecTBo 4acos Jara Buapsi,
n/n U3yueHHs | popMBbl
BCEro | KOHTPOJIbHbIE | MPAKTHYECKHE
KOHTPOJIs
padoTsbI padoThI

1. |IoBTopenue marepuana 7 1 0 0 YcTHbIH
KJacca OTIpOC;

2. |IoBropenue marepuana 7 1 0 0 YcTHbIH
KJacca OTIpOC;

3. | OCHOBHBIE MOJIOKEHUS 1 0 0 YcTHBIN
MOJIEKYISIPHO-KHHETHYECKO U OIIpoC;
TEOPHUH CTPOCHHUS BEIIECTBA

4. | Mopgenu TBEpAOTO, XKKaKoro u |1 0 0 YcTHBIHI
ra3000pa3HOro COCTOSTHUIA OTIpOC;
BEIeCTBa

5. | Kpucrammmueckue u amopdusie | 1 0 0 Y CTHBIH
TBEpAbIE TeNa 0Ipoc;

6. | TerutoBoe pacmupeHue U 1 0 0 YCTHBIN
cxarue. Kanunnsipueie OIIpOC;
SIBJICHUS.

7. | O000MIIArIINN YPOK 110 TEME 1 1 0 YCTHBIN
"CTpoeHue 1 CBOMCTBA OIIpOC;
BeniecTBa" TecTupoBaHue No TectupoBanue;
teme "CTpoeHue U CBOMCTBa
BelecTna"

8. | Temneparypa. BuyrpeHnss 1 0 0 YcTHBIN
SHeprus 0TIpOC;

9. | CrocoObl H3MEHEHUSI 1 0 0 YcTHbII
BHYTpPEHHEH SHEpruu 0TIpOC;

10. | Buas! Temionepenaun 1 0 0 VCcTHBIN

0TIpOC;

11. | Tenmonepenaya B mpupoje u 1 0 0 YcrHbii
TEXHHUKE OTIpoC;

12. | TerutoBsbIe sIBIICHUS 1 1 0 KontponbHas

paborta;

13. | KonnuecTBO TEIIOTHI. 1 0 0 VYcerHbii
Y aenpHas TEMIIOEMKOCTh OTIpOC;
BEIIECTBA




14. | JlaGopatopnas pabora JlaGoparopHas
"HccnenoBanrue U3MEHEHUS CO paborTa;
BpEMEHEM TeMITepPaTyphl
OCThIBaroIIei BObI"

15. | Tenmmoo6men. JIaGopaTtopHas JlaGoparopHas
paborta "CpaBHeHue pabora;
KOJIMYECTB TEIUIOTHI TIPH
CMEIIMBAHUA

16. | YpaBHeHHE TeII0BOTO OanaHca. JlaboparopHas
JlabopaTtopHnast pabota pabota;
"Onpenenenue yaeiabHOMN
TEIUTIOEMKOCTH BerecTra"

17. | Pemienune 3a1a4 o Teme YcrHbiit
"TenmooOmeH" 0TIpoc;

18. | [1naBneHue 1 OTBEpICBAHUE YcTHBI
KPUCTATNICCKHUX BEIICCTB oTIpoc;

19. | VienbHast TEII0TAa TUIABJICHUS. YcrHblid
Pemenue 3agau no reme OIIpOC;
"PacueT KOJIMUECTBA TEIIOTHI,

MOTJIOIAEMOTO MPH IJIaBJICHUU
1 BBIJIESIEMOTO MPH
OoTBepJeBaHuNn"

20. | [TapooOpa3oBanue u YcTHbil
koHJeHcauus. Mcnapenue O1Ipoc;

21. | BnaxxHOoCTh BO3/1yXa YcTHbII

0TIpOC;

22. | I3MepeHue BIAKHOCTH JlaboparopHas
Bo3nyxa. Jlaboparopuas pabota paboTa;
"OnpeneneHue 0THOCUTEIIbHOM
BJI&YKHOCTH BO31yxa"

23. | Kunienue. YaenpHas Temwiora YcTHbIH
napoobpa3zoBaHus 0TIpOC;

24. | Pemenue 3a7a4 1o TeMe VYcrHbli
"M3MeHeHne arperaTHbixX 0IIpOC;
COCTOSIHMI BemiecTBa" [TnuceMeHHbI

KOHTPOJIb;

25. | DHeprus ToruuBa. Y ienbHas VYcTHbIH

TEIUIOTa CTOPAHUS 0TIPOC;




26. | ITpunimiiel pabOTHI TEILIOBBIX YcTHbIH
nsurareneit. KITJ{ remiosoro OIIpOC;
JIIBUTATEIS TectupoBanue;

27. | Pemenue 3a1a4 o Teme Yerubiid
"TemmoBsle sgBienus”. Buasl 0IIpoc;
TeIUIONepeIayr, KOJMIESCTBO
TEIUIOTHI, U3MCHECHHE
arperaTHbIX COCTOSIHUI
BEILIECTBA, BIIAYXHOCTH BO3ayxa"

28. | Pemrenue 3ama4 1o teme VYcrHblit
"Temnosele aBiaeHus". Buabl 0TIpoc;
TEIIONEepeIadyr, KOJMIESCTBO [TuceMeHHBIH
TEIIOThI, U3MCHECHHE KOHTPOJIb;
arperaTHbIX COCTOSIHHUI
BEIIIECTBA, BIIAXXHOCTH BO3ayxa"

29. | TertoBbIE IBICHUS KoHnTpoasHast

pabora;

30. | DnekTpu3arus Tel. YcTHBIN
B3anMoelicTBre 3apsyKeHHBIX 0Ipoc;

TeN.
31. | DnekTpockon YcTHbIi
OTIpOC;

32. | DnexTpudecKoe moJe. YcTHbIi

0TIpOC;

33. | Hocuremnu 351eKTpHYECKUX YcTHbII
3apsA70B. 3aKOH COXPaHEHHUS 0TIpOC;
AIIEKTPUYECKOTO 3apsiia

34. | CtpoeHue aToma YcTHbII

0TIpOC;
35. | [IpoBOAHUKY U JUDIEKTPHUKH. YcTHbIN
0TIpOC;
[TucbmeHHbII
KOHTPOJIb;

36. | DnexTpuUeCcKuil TOK. TectupoBanue;

WcTOYHUKH 3IEKTPUYECKOTO
Toka. TecTupoBaHue Mo Teme
"DNeKTpUUECKHE SIBICHUS




37. | DnexkTpuueckas nenb 1 e¢ Ycerubiid
cocraBHble yacTu. [IpaBuna 0IIpoC;
TEXHUKHU 0€30TIaCHOCTHU MPHU
paboTe ¢ PIeKTPUIECKUMHU
HETSIMH

38. | DnekTpuyeckuii TOK B YcTHbIH
Metauiax. Jleicreus OIIpOC;
3JIEKTPUUECKOTO TOKA. JuKTaHT;
Hamnpasnenueroxka.

39. | Cuna Toxa. EAMHUIIBI CHITBI YcTHBIN
TOKa. OTIpOC;

40. | Amniepmetp. M3mepenue cuiibi JlaboparopHas
ToKa. .JJabopartopHas paboTa paboTa;
«COopKa >IEeKTPUYECKON 1IEeTTH
Y U3MEpEeHHE CUJIbI TOKA B €€
Pa3IMYHBIX YIaCTKaX)»

41. | DnexTpudecKkoe HanpsHKEHUE VYcrHblit
EnuHums! HanpsokeHus!. OTIpOC;
Boaermerp. U3mepenne
HaMpsKEHUSL.

42. | JTaboparopuas pabota JlaboparopHas
«M3MepeHne HanpspKeHUs Ha pabora;
pa3IUYHBIX ydacTKax
JIEKTPUUYECKON LS

43. | DnekTpHUECcKOe YcTHbII
COIIPOTHUBJIEHUE ITPOBOIHUKOB. OIpoc;
EnuHune! conpoTuBiieHus.

44. | 3aBUCUMOCTbD CHJIBI TOKA OT YcTHBIH
HanpsbkeHud. 3akoH Oma s OIIpOC;
y4JacTKa LeMH.

45. | Pacuét conpOTUBIICHHUS YcTHbIN
IIPOBOJIHUKOB. Y 1e1bHOE OIpoc;
COIIPOTHUBJIEHUE.

46. | Peocratsl. .JJabopatopHast JlaGopatopHas
pabota «PerynupoBaHue CUIIbI paborta;

TOKa peocTaToM»

47. | JJaboparopHast paboTta JlaGoparopHas

«OrnpeneneHue CONpOTUBIICHUS pabora;

MMPOBOAHHKA ITPHU TOMOIIIH
BOJIbTMCTpPAa U aMIICPpMETpa»




48. | ITocimenoBarenpHOE Ycrublii
COCIMHEHHUE MPOBOJHUKOB 0IIpoc;

49. | [TapaienbHOE COSMHEHUE Yerubiid
MIPOBOTHUKOB 0IIpoc;

50. | Pemrenue 3amad. YCTHBIN

0TIpocC;
JIMKTaHT;

51. | PaGoTa 1 MOILIHOCTE Ycrublii
AIEKTPUYECKOTO TOKA. 0TIpocC;

52. | JJabopatopHas pabota « JlaGopaTopHas
N3mepenune MOIHOCTH 1 pabora;
paboThl TOKA B AIEKTPUUYECKOI
JIaMIIE»

53. | HarpeBanwue npoBoIHUKA YcTHBI
AIEKTPUYECKUM TOKOM 3aKOH OIIpOC;
Hxoynsa-Jlenna. Jlamna
HaKaJINBaHUS

54. | DnekTpoHarpeBarTebHbIC YerHbii
npudopsl. KopoTkoe 0TIpoc;
3ambikanue. [Ipenoxpanureny.

55. | Pemtenue 3amau. VcTHbIi

0TIpoc;

56. | DnekTpHUYeCKUe IBJICHUS KonTtponbHas

pabora;

57. | Kongencarop. PaboTa Haj VcTHbIi
OIIIMOKaMH. O1Ipoc;

58. | O06oOIaroNIHii ypOK MO TEME VcTHBIN
"DnexkTpuyeckue sBieHus" OIIpOC;

59. | Maruursoe noie. OmnbIT VcTHBIN
Opcrena. MarautHoe OTIpoc;
OJI€ 3JEKTPUUIECKOTO

60. | Onexkrpomaruur. JlabopaTopHas YcTHBIN
pabota «Cbopka OIIpOC;
AIIEKTPOMArHUTa U €T0 JlabopartopHas
HCIIBITAHUE) paboTa;

61. | ITocTossHHBIE YcrHblit
MarHurhl. /leiicTBue OIIpPOC;

MAarduMTHOT'O IIOJIA Ha
IMPOBOAHUK C TOKOM




62. | DnekrpoaBUraTeIb 1 1 JlaGoparopHas
MTOCTOSIHHOTO paborTa;

Toka. Jlaboparopnas pabora
«M3ydeHue 27eKTpUIECKOro
JIBUTATENIS] IOCTOSTHHOTO TOKA
Ha MOJICITH»

63. | MarautHoe nojie 3emau u ero | 1 0 YcTHBIN
POJIb JIJIs )KM3HU Ha 3emuie 0TIpocC;

64. | O6001mEeHnE TEMBI 1 0 VYcerHbIl
"DNeKTpOMarHuTHbIE 0IIpoC;

65. | MarHuTHBIE SIBIICHUS 1 0 KonTpopHast

paborTa;

66. | [ToBTOpenue u 06001IIeHNE 1 0 YcTHBIHI
coJiep’kaHus Kypca GU3NKH 8 0IIpoc;
knacca. Tembl "CTpoeHue u
CBOICTBA BEIIECTBA.

TennoBeiesBaecHUS"

67. | IToBTOpeHue u 0600MICHNE 1 0 Y CTHBIH
coniepkanus Kypca puszuku 8 OTIpOC;
kiacca. Tembl "Dnexkrpuueckue
Y MarHUTHBIE SIBJICHUSA"

68. | [ToBTOpeHHe 1 0000IICHIE 1 0 KoHnTposbHast
coJiep’kaHus Kypca Gu3nuku 8 paboTa;

OBUIEE KOJIMYECTBO YACOB |68 11

I10 ITIPOTPAMME




YYEBHO-METOJUYECKOE OBECIHHEYHEHHUE OBPA3OBATEJIBHOT'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

®dwusuka 8 knacc/Ileprrmkua A.B., OO0 «IPODAx»; AO «M3natensctBo [IpocBenienue;
COopuuk 3amay no ¢usuke. 7-9 xknaccol - [leppimkun A.B.

B.N.Jlykamuk. CoopHuk 3aqa4 o gusuke. 7-9 kimace. M.: [Ipocsemenne,2007.

Martepuan KOMIUIEKTa TIOJTHOCTBIO cooTBeTCTBYET [IpuMepHO# mporpamme 1mo GU3uKe OCHOBHOTO OOIIETO
oOpa3oBaHus, 00s13aTEIIBHOMY MHHIMYMY COJICP’KaHUS, PEKOMEHI0BaH MUHUCTEPCTBOM 00pa3oBanus PO.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU UHTEPHET

https://videouroki.net/
https://resh.edu.ru/
https://www.yaklass.ru/p/fizika/8-klass/
https://urok.1sept.ru/

https://skysmart.ru/
https://onlinetestpad.com/ru/tests/physics


http://www.yaklass.ru/p/fizika/8-klass/

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O ITPOLHECCA

YYEBHOE OBOPYJOBAHMUE

CrnpaBoyHbIe TaOIHIIBI, HOYTOYK, IPOEKTOP, HIEKTPOHHAS TTAHEIb.

OBOPYJIOBAHMUE JIJISI TIPOBEJIEHUS JIABOPATOPHBIX, MIPAKTUYECKHX PABOT,
JEMOHCTPALIMIA

1 UccnenoBanue U3MEHEHHSI CO BPEMEHEM TEMIIEpaTypbl OCTHIBAIOLIEH BObI
Tepmometp

Kanopumerp ¢ ropsiuei Bogou

Cekynaomep (4achl)

2 CpaBHEHHE KOJIMYECTB TEIUIOTHI MPH CMEIMBAHUH BOJIBI Pa3HO# TemmepaTypsl Kanopumerp
N3meputenbHbil TUAMHAP (MEH3YpPKA)

Tepmomerp

CrakaH c Bojo#t

3 UsMepeHne yaenbHON TeIIOEMKOCTH TBEPAOTO Tea

CrakaH ¢ Boj1oH

Kamopumerp

Tepmomerp

Becsl ¢ pazHoBecamu

Merammueckuii MWIMHIP HA HUTH

Cocyn ¢ ropsiueit Bogou

4 V3mepeHne OTHOCUTEIILHOM BIQXKHOCTH BO3TyXa

[Tcuxpomerp

[Tcuxpomerpuueckas TadauIa

5 COopKa IEKTPUIECKOH IIENU U U3MEPEHUE CHIIBI TOKA B €¢ PA3IMYHBIX Y9acTKax
Hcrounuk Toka

HuskoBonbTHAs J1amMna Ha O/ICTaBKe

Kitrou

AmMmnepmerp

CoenuHuTenpHBIE IPOBOIA

6 M3mepeHune HanpsHKEHUS Ha PA3IMYHBIX YUaCTKax 3J1.IEMH, U3YUYeHHUE MOCIeI0BATEIBHOTO COSIMHEHHUS
MIPOBOJIHUKOB

Hcrounuk Toxa

Crniupanu-pe3ucTopsl — 2

HuskoBonbTHAs J1amMna Ha O/ICTaBKe

BounsT™eTp

Kirou

CoenuHuTEIBHBIE IPOBOJIA

7 PerynupoBaHue CHIIBI TOKa peOCTaTOM

Hcrounuk Toka

ITon3ynkoBbIl peocTaT

Amnepmerp

Kirou

Coeaunut mposoa

8 UccnenoBanue 3aBUCUMOCTH CHIIBI TOKA B TIPOBOJHUKE OT HAIIPSHKEHUS HA €T0 KOHIAX MPH MOCTOSTHHOM



conpoTuBiieHuU. 3MepeHne conpoTuBICHHs IPOBOTHUKA
Hctounuk Toka

Wccnemyembrit mpoBoAHUK (HEOOIbIAS HUKSIIMHOBAS CITHPAITh)
Amniepmerp

BounbsT™eETp

Peocrar

Kirou

CoenuHuTeIbHBIC POBO/IA

9 N3mepenue pabOTH B MOIITHOCTH TOKa

Hctounuk Toka

Hwu3zkoBosbTHAS 1aMIia Ha MOJICTaBKE

BosnbsT™eTp

Amriepmerp

Kirou

CoenuHuTenbHbIE TPOBOIA

CexyHnnomep

10 C6opxka 35eKTpoMaruuTa v UCTIBITAHUE €r0 B JICHCTBUN
Hctounnk Toka

Peocrar

Kirou

CoenuHuTenbHBIC TPOBOIA

Komnac

Jeranu ams cOOPKH 1EKTpOMarHuTa

11 V3yueHue 31eKTpUYECKOTO ABUraTeNsl MOCTOSHHOTO TOKa Ha MOAETU
Mogenb 3neKTpoABUTaTeNs

Hcrounuk Toka

Kirou

CoenuHuTenpHbIE IPOBOIA

IJIAHIIET

IJIACTUKOBBIA KOBPUK

MPO3pavHbIi MOJYLHIUH]P
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